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ECONOMIC ANALYSIS 

A. Introduction 
 
1. The proposed Maharashtra Agribusiness Network Project is a 6-year investment project 
that targets the support of farmer producer organizations (FPOs) by improving a network of post-
harvest marketing and value chains while focusing on specific horticulture crops.1 The Asian 
Development Bank (ADB) will add value through an integrated approach addressing capacity 
development, access to finance, and infrastructure development. The key outputs are (i) 
institutional, technical, and marketing capacities of agribusiness institutions and FPOs 
strengthened; (ii) access to finance of FPOs and value chain operators (VCOs) strengthened; and 
(iii) agriculture value chain infrastructure improved and operational for the target horticulture 
crops. The economic analysis was conducted in accordance with the Asian Development Bank 
(ADB) Guidelines for the Economic Analysis of Projects.2 
    
B. Overall Project Benefits 
 
2. The project will generate significant direct and indirect benefits for horticulture value chain 
stakeholders and the overall economy. The principle benefits are (i) on-farm improvements in 
productivity resulting in increased yields and incomes; (ii) increased volume of processing and 
trading by FPOs and VCOs, resulting in increased value added and employment, and higher 
domestic supply for import substitution and export expansion; (iii) reduced post-harvest losses as 
systems for the movement and storage of goods from production areas to trader and processor 
facilities are progressively upgraded; (iv) improved quality of produce delivered to traders and 
processors; and (v) health benefits through improved hygiene and better food safety.  
 
3. In addition, there are short-term benefits arising from the construction of marketing 
infrastructure for the MSAMB’s and on-farm investments, and permanent long-term benefits 
accruing from employment opportunities created (especially for women) in the packhouses, 
processing, and other facilities developed and expanded under the project. 
 
4. Since the demand-led financing modality is used for the project, the exact scale of the 
reduction in post-harvest losses, increased import substitution, and expanded export is dependent 
upon FPO and VCO take up, and the composition of crops produced and processed. These 
benefits will be readily quantifiable at the completion of the project. However, to illustrate the likely 
economic benefits, a model that quantifies the value of the avoided losses is developed and 
demonstrates the economic viability of the project from that one key perspective. Reduction of 
post-harvest losses can increase food availability to the growing population, decrease the area 
needed for production, and conserve natural resources.3 
 
C. Rationale 
 
5. Maharashtra is the second largest state in India in terms of population and ranks third by 
geographical area. The state is the leading contributor to the national gross domestic product, 
however it is also ranked among the highest in income and development inequality. In rural 
Maharashtra 24.2% of the population still lived below the poverty line in 2011. Agriculture 
contributes to 15% of Maharashtra’s gross state domestic product, and 68% of the rural labor 

 
1  Includes floriculture. 
2  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
3  Food and Agriculture Organization (FAO) 2004. The role of post-harvest management in assuring the quality and 

safety of horticultural produce. FAO Agricultural Services Bulletin 152. Rome. 
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force is engaged in the sector. The growth rate of agriculture’s gross domestic production (2.9%) 
has been outpaced by growth in the state's other sectors (average of 6.6%) during fiscal year 
(FY)2013–FY2020. The total area for agricultural production has remained at around 20 million 
hectares (ha) since the 1970s, but the average size of operational holdings has constantly 
declined, from 4.3 ha in FY1971 to 1.3 ha in FY2016. As a result, the number of small and marginal 
holding farmers was 12.1 million in FY2016, which is 79.5% of Maharashtra’s farmers. 
 
6. The state of Maharashtra aims to transform the agriculture sector through its Vision 2030 
to make agriculture profitable by filling infrastructure and other gaps in transport, storage, 
marketing chains, and agro-processing. Vision 2030 recognizes agriculture as the backbone of 
the state and the most important component of the vision. The state aims to achieve an average 
growth rate for the agriculture sector of more than 5% per year through increasing productivity of 
crops by providing quality inputs, investing in post-harvest technology for value addition, 
promoting FPOs, establishing value chains through public–private partnerships, extending credit 
lines, and promoting direct marketing and alternative markets.  

 
D. Demand 
 
7. Maharashtra is one of the largest producers of fruits and vegetables in India.  The demand 
for fruits and vegetables is expected to increase by 4%–7% annually during 2015–2025, driven 
by the increasing and diversifying demand from the urban population within and outside 
Maharashtra. The area under fruit crops increased by 341% during FY1991–FY2018, and 
production was around 10.4 million tons in FY2017.4 Almost 40% of fruits and vegetables are lost 
or wasted in different stages of the agriculture value chains. The losses can be reduced by proper 
post-harvest practices and agriculture value chain facilities, especially warehousing and cold 
chain facilities. Cold chain development is particularly challenging because of high initial 
investment requirements for refrigeration units and land, lack of supporting infrastructure for 
power supply and transport, and inadequate capacity to handle perishable produce. Improving 
networks of FPOs with storage and cold chain facilities can significantly increase business 
opportunities and contribute to food safety and security. 
 
8. The government included an ambitious target of forming 10,000 new FPOs in the next 5 
years in its FY2020 budget to help small and marginal holding farmers to aggregate their products 
and increase their marketing power in value chains. This project supports this objective by 
addressing the constraints experienced, which are low FPO technical and financial capacities in 
farming, access to finance, post-harvest handling, and marketing. 

 
E. Approach and Assumptions 
 
9. Given the diverse range of direct and indirect benefits at the level of the economy (as 
outlined above), this analysis is selective about which benefits to quantify. For this economic 
assessment, the quantified benefits are based on the value of the avoided losses in the form of 
reduced crop wastage and spoilage.5 The reduction in these losses is directly related to the project 
investments as indicated in Table 1. Each of the project outputs contributes to a reduction in post-
harvest losses. 
 

 
4  Jha, G. et al. 2019. Growth of horticulture sector in India: Trends and prospects. Indian Journal of Agricultural 

Sciences. 89. 314–335. 
5  For the purpose of this analysis, the focus is on the 10 fruit and vegetable crops. 
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10. The key assumptions used in the economic analysis are as follows: (i) the analytical time 
frame is 20 years; (ii) the assumed economic life of civil works is 20 years, and that of machinery 
and equipment is 10 years; (iii) costs and benefits are expressed in constant 2020 prices and are 
valued using the domestic price numeraire; (iv) the assumed real exchange rate is $1 = ₹73.85; 
(v) taxes and duties, interest, and price contingencies are excluded from the economic cost, and 
physical contingencies are included; (vi) the shadow exchange rate factor is 1.03;6 (vii) the 
shadow wage rate factor is 0.9;7 and (viii) the economic opportunity cost of capital is 9%.8 
 

Table 1: Contributions of Outputs to Avoided Losses 

Output Contribution to Quantified Benefit Streams 

Output 1: Institutional, 
technical, and marketing 
capacities of agribusiness 
institutions and FPOs 
strengthened 

Firstly, this output will contribute through the capacity development of post-harvest 
management both to trainers and to FPO and VCO members. These inputs directly 
contribute to the reduction in post-harvest crop losses. 

Secondly, this output contributes to the benefit stream through increased on-farm 
productivity via promotion of best practices and latest technologies and innovations 
to enhance quality and productivity. 

Output 2: Access to finance 
of FPOs and VCOs 
strengthened 

This output will provide financial support to FPOs and VCOs through matching 
grants and financial intermediation loans. Matching grants are provided up to 60% 
of FPOs’ post-harvest facility development costs while financial intermediation loans 
can cover working capital needs and eligible larger scale infrastructure. It is 
projected that through these facilities, around 260 small and 50 large subprojects 
across the 10 focused crops will be supported.a The provision of packing houses 
and cold chain infrastructure is the main driver of reduced wastage and spoilage.  

Output 3: Agriculture value 
chain infrastructure improved 

and operational 

The new facilities will provide capacity for selected crops, the impacts of which are 
factored into the incremental benefit analysis. 

FPO = farmer producer organization, VCO = value chain operator. 
a   Small subprojects consist of export-oriented packhouses, cold storage with sorting–grading lines, and cold rooms.    

Large subprojects consist of export-oriented packhouses, sorting–grading lines, precooling units, cold rooms, 
refrigerated vans, and other processing infrastructure as required under each targeted value chain. 

Source: Transaction technical assistance consultant. 
 
11. Economic prices are derived by subtracting from the financial prices any embedded 
shadow wage rate factor. Summing the adjusted values for the local, foreign, and unskilled labor 
content yields the economic price. 
 
12. Economic benefits. The impacts of post-harvest losses along the value chain are diverse 
and costly.9 A post-harvest loss survey was undertaken to estimate the level of current (without-
project) wastage and spoilage by crop type. For each of the targeted crops,10 losses were 
identified at the harvesting, aggregation and/or preparation, transportation, handling at destination 
market, and point of retail stage. Average losses were determined to be around 11%–30% of 
production. Subsequent analysis was undertaken to establish the percentage reductions that 
could be achieved through the project investments. These reductions are based on the potential 
improvements that packing houses and cold chain facilities confer at each stage of the handling 
process, the existing losses by handling stage, and the capacity utilization of the new assets. 

 
6  Latest available estimate from ADB. 
7  Based on information from https://unemploymentinindia.cmie.com/.  
8  ADB hurdle rate. 
9  Impacts include low farm income; inefficient use of land, labor, and inputs; limitations on market opportunities and 

poorer prices; limitations on access to nutritious food; unsafe food products; short shelf life; poor quality; and 
inefficient input, storage, and transportation systems. 

10  Targeted crops included in the analysis are pomegranate, banana, okra, orange, guava, sapota, green and red chili, 
sweet lime, custard apple, and strawberry. 

https://unemploymentinindia.cmie.com/
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Table 2 indicates the expected reductions in post-harvest losses by crop across the various post-
harvest handling stages to the retail market. 
 

Table 2: Post-Harvest Loss Reduction 
(%) 

Crop Without Project a With Project b Reduction b 

Banana  25.4   24.8   0.6  

Pomegranate  27.2   23.4   3.9  

Mandarin orange  23.3   21.0   2.2  

Custard apple  26.8   24.2   2.5  

Chilies   15.3   13.6   1.6  

Strawberry  27.6   16.6   11.0  

Sweet orange  18.2   16.7   1.5  

Guava  17.1   16.3   0.8  

Okra   11.1   10.1   1.0  

Sapota   26.5   24.5   2.0  
a   Average values. Source: Asian Development Bank post-harvest losses survey. 
b  At full development by year 7. 
Source: Post-harvest losses survey and transaction technical assistance consultant’s 
estimates. 

 

13. These expected loss reductions are then applied to the expected production for the 
corresponding year. The production estimates for each crop include a 2.5% per annum growth 
factor in the with-project scenario to allow for the on-farm improvements and innovations 
promoted under output 1 (Table 2). The reduced losses are valued at average farm gate prices 
derived from the post-harvest losses survey, which are taken as a proxy for the economic price. 
 
14. Economic costs. The incremental economic cost comprises three components. First, 
there are the project investment and recurrent costs as specified in the project administration 
manual. Second are the subsequent replacements for plant and equipment phased to align with 
the initial expenditure sequence 10 years after the investments. Third, there is the operation and 
maintenance cost to operate the investments financed through outputs 2 and 3.11 For the 
purposes of this analysis the annual operating cost is phased in following the investment 
sequence. It is assumed that for FPO post-harvest and related VCOs, annual operation and 
maintenance expense equivalent to 50% of the investment cost is included.12 For the upgraded 
facilities (output 3), an average of 60%13 of investment cost is considered to reflect annual 
recurrent cost, and of that around 60% is incremental.14 All project investment and recurrent costs 
are converted from financial to economic costs as described above. 
 
15. Economic analysis. The cost–benefit analysis indicates that the project is economically 
viable, with an economic internal rate of return of 16.5% compared to the social discount rate of 
9.0%. The project’s economic net present value is $133.1 million. The economic cash flows and 
key indicators are shown in Table 3. 
 
 

 
11  These recurrent expenditures are based on the estimates of fixed and variable costs developed for the financial 

analysis. Financial Analysis (available from the list of linked documents in Appendix 2 of the report and 
recommendation of the President). 

12  This is based on an analysis of the illustrative financial models developed by the transaction technical assistance 
consultants.  

13  This is based on the costing developed by the transaction technical assistance consultants. 
14 Reflecting that the majority of the investments are upgrades. 
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Table 3: Economic Cash Flow and Indicators 
($ ‘000) 

  Costs  

Year 
Incremental 

Benefits 
Incremental 
Investment 

Subsequent 
Replacements O&M Costs Total Costs Net Benefits 

1  0     2,403   0     484   2,887   (2,887) 

2  521   21,686   0     8,385   30,070   (29,549) 

3  9,526   31,889   0     21,068   52,956   (43,431) 

4  8,288   39,002   0     37,565   76,567   (68,279) 

5  23,514   17,730   0     44,011   61,742   (38,228) 

6  47,746   9,484   0     46,855   56,339   (8,593) 

7  64,280   2,930   0     47,823   50,753   13,527  

8  77,476   0     0     47,823   47,823   29,653  

9  91,922   0     0     47,823   47,823   44,100  

10  100,950   0     0     47,823   47,823   53,127  

11  110,994   0     1,045   47,823   48,867   62,127  

12  122,189   0     1,045   47,823   48,867   73,322  

13  122,189   0     0     47,823   47,823   74,366  

14  122,189   0     0     47,823   47,823   74,366  

15  122,189   0     0     47,823   47,823   74,366  

16  122,189   0     0     47,823   47,823   74,366  

17  122,189   0     0     47,823   47,823   74,366  

18  122,189   0     0     47,823   47,823   74,366  

19  122,189   0     0     47,823   47,823   74,366  

20  122,189   0     0     47,823   47,823   74,366  

EIRR 16.5% 

ENPV @ 9% ($ ‘000) 133.1 

SV (22.5%)    29.0%  

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation 
and maintenance, SV = switching value. 
Source: Asian Development Bank estimates. 

 
16. Sensitivity analysis. Sensitivity analysis indicates that for all scenarios the economic 
internal rate of return is robust to changes in the main parameters and exceeds the required 9% 
threshold (Table 4). 
 

Table 4: Summary of Sensitivity Analysis 

Sensitivity Test 

EIRR 

(%) ENPVa SIb 

SVc 

(%) 

Base case  16.5   133,108    

+10% Investment costs  15.7   123,050   (0.76)  132.3  

+10% O&M costs  14.4   97,253   (2.69)  37.1  

–10% benefits  13.4   73,885   4.45   (22.5) 

EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and maintenance, 
SI = sensitivity indicator, SV = switching value. 
a Discounted at economic opportunity cost of capital of 9%. 
b Ratio of percentage change in ENPV to percentage change in a variable. 
c Percentage change in a variable to reduce the ENPV to zero. 
Source: Asian Development Bank estimates. 


